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ABSTRACT:  The  use  of  wood  as  a material  for  recovery  nlaalles  was  not 

successful  until  the  wood  .vaa  reinforced  with  a glass  cloth  landnated 
plastic  material.  The  plastic  reinforced  recovery  missile,  containing 
critical  projectile  components,  can  be  fired  from  an  eight -lnoh  gun  and 
recovered  for  subsequent  inspection  of  the  components.  Tin  technique 
involved  in  roinforc liv-'  the  wood  with  plastic  Is  given  herein. 
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NAVOJiD  Report  2795  reports  the  methods  end  materials  used  in  applying 
glass  cloth  reinforcement  to  wooden  Picocchio  reoovery  missiles  as  carried 
out  ut  the  Naval  Ordnance  Laboratory  under  task  N0L-Re3f- 614-1-53 « The 
information  contained  in  this  report  is  for  the  uae  of  the  Bureau  of 
Ordmnca  and  the  Naval  Ordnance  Laboratory  for  tho  application  of 
reinforced  plastics  v»hera  the  properties  peculiar  to  thoso  materials 
are  required.- 


tSDfcARD  L.  fcOQUY*RD 
Captain,  USN 
Commander 
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plastic  RBiNFORcaatarr  of  tul  wood^  pinocchio  recover*  missle 


INTRODUCTION 

1.  The  Naval  Ordnance  laboratory  in  connection  with  Its  work  on  the 
development  of  a method  for  test  firing  and  recovering  missile  components 
has  developed  a wooden  missile  for  this  purpose.  The  use  of  wood  was 
dictated  by  a desire  for  buoyancy,  which  makes  recovery  over  water  possible, 
as  well  ar  for  its  cheapness  and  ease  of  fabrication* 

2.  It  was  found  that  when  these  wooden  missiles  were  fired,  the  wood 
splintered  or  otherwise  crack jd  and  broke  up  and  in  all  cases  recovery 
was  impossible,  a way  to  reinforce  those  missiles  to  prevent  this  loss 
was,  therefore,  needed. 

3»  Ibis  report  gives  information  on  the  method  used  to  successfully 
reinforce  the  wood  with  plastic  so  that  positive  rocovery  and  several 
firings  could  be  expected  with  each  missile. 

DESCRIPTION  OF  KETHOC 

4*  The  successfully  fired  wooden  missiles  were  cylindrical  in  shape. 
They  were  made  up  of  pieces  of  white  pine  glued  together  and  turned  to 
the  proper  size  (Figure  le).  One  end  was  solid  with  an  aluminum  plate 
mounted  in  it.  The  opposite  end  bad  a disc  of  hard  maple  glued  to  it  so 
1,ha-;  wood  screws  could  be  'used,, 

5.  The  Initial  step  In  reinforcing  these  missiles  with  plastic  was 
to  «:oat  the  wood  with  a resin  (Appendix  I - a).  This  sealed  its  surface 
and  prevented  air  from  coming  to  the  surface  of  the  wood  during  the 
wrapping  operation.  It  also  prevented  the  resin  used  in  the  wrapping 
operation  from  being  soaked  up  by  the  wood.  Infra-red  hoat  lamps  were 
used  to  accelerate  the  core  cf  t.ba  resin  coat. 

6.  Ir.  t".e  second  step  of  tho  procoduro,  the  blank  end  of  the  missile, 
•which  1 3 tacked  up  by  a solid  motel  plug  when  fired,  bad  three  layers  of 
gla  is  cloth  adhered  to  it  with  rosin  (Appendix  I - b) . It  was  found  that 
with  the  initial  missiles,  the  polyester  resin  used  to  laminate  this  end 
wrapping  did  not  adhere  well  to  the  aluminum  plate.  It  is  thought  that 
the  lack  of  adhesion  was  due  to  improper  cleaning  or  p re  -treatment  of  the 
aluioinuir.  before  application.  This  trouble  was  remedied  by  using  au> 
adhesive  (appendix  I - h)  and  working  it  into  the  doth  with  e spatula. 
Several  successful  firings  have  bean  carried  out  with  missiles  so  treated., 

It  .a  recommended  that  the  aluminum  plates  in  any  future  missiles  be 
properly  cleaned,  degreased,  and  primed  to  insure  good  adhesion  to  the 
polyester  rosin.  An  epoxy  type  resin  may  be  used  in  place  of  the  polyester. 

7.  Ti;©  cloth  for  the  end  wrapping  operation  was  cut  so  that  it  fit 
over  the  edge  of  the  cylinder  and  the  end  of  the  cylinder  was  slightly 
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recessed  so  that  the  cloth  would  lie  flush  with  it.  Cure  wac  affected  by 
use  of  the  infra-red  light  bank. 

6.  In  order  to  wrap  glass  cloth  onto  the  outer  surface  of  these  missiles, 
they  were  rotated  about  their  axis  while  boing  supported  from  one  end 
(Figure  la).  This  was  necessary  beoause  the  end  with  the  metal  plate 
had  bean  covered  with  glass  cloth  and  resin  prior  to  the  wrapping  operation. 
Existing  threads  within  tha  missile  were  utilized  for  support,  using  an 
especially  made  adapter* 

9c  The  wrapping  operation,  the  third  step,  was  carried  out  in  the  aamo 
manrer  as  is  ordinarily  done  for  tube  rolling  with  the  missile  acting  as 
the  mandrel,  where  necessary,  tha  cloth  (Appendix  I - c)  was  cut  to  the 
proper  width  aa  it  came  off  of  the  feed  roll.  Tension  on  the  cloth  was 
maintained  by  means  of  a mechanical  broke.  The  cloth  was  passed  through 
n pen  of  resin  (Appendix  I - c),  under  and  over  a series  of  rollers,  to 
insure  complete  vetting  and  finally  onto  the  missile.  After  rolling  on 
the  cloth  the  outer  surface  of  the  missile  was  covered  with  cellophane 
(Figure  lb ) and  tha  seum  was  sealed  with  cellophane  tape.  Any  trapped  air 
or  excess  resin  was  squeegeed  out  using  a flexible  piece  of  laboratory 
hose.  la  order  to  make  tha  cellophane  tight  around  the  missile  it  was 
wipod  with  a damp  rag  while  turning  under  an  infra-red  light  bank.  This, 
aloig  with  several  wipings  with  a rag  soaked  in  methyl  ethyl  ketone, 
caused  the  collophane  to  shrink  tightly  around  the  missile.  Cure  was 
accfleratea  by  turning  the  missile  four  hours  undor  a bank  of  infra-red 
heal  lampe,  The  hoot  from  theso  lamps  also  helped  to  keep  the  cellophane 
tight  until  gelation  occurred. 

DISCUSSION  ANT  CONCLUSIONS 

10.  The  method  of  reinforcing  the  rinocchio  woodon  recovery  missiles 
with  glass  cloth,  aa  described,  has  boon  found  to  be  feasible.  This 
method  sufficiently  reinforces  the  wood  so  that  recovery  of  missilos 

eu  treated  is  assured  even  after  repeated  firings  through  a smooth  bore 
8-lnoh  gun  ^he  initial  firing  is  at  approximately  4000  feet  per  second 
with  no  spin,  after  this  first  firii.g,  splits  usually  apoear  in  the  wood 
at  tae  open  end  of  the  missile.  Theso  splits  are  sealed  with  epoxy  resin. 
After  thJa  no  further  signs  of  failure  have  been  noted  after  refiring 
at  3200  feet  per  second. 

11.  Commercial  wrapolng  of  these  missiles  has  been  carried  out  at 
e cost  of  approximately  i JO  per  unit.  This  cost  may  be  reduced  as  tha 
techaicue  is  improved  end  greater  quantities  are  desired. 
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APPENDH  I 


Materials  and  Sources 


Re j in  mix  for  coating  wood* 

Marco  MR28C 

- 6036 

Source: 

Marco  Chemicals  Ino„ 

Styrene 

- 20% 

1711  Elizabeth  Ave.,  W. 

Linden,  New  Jersey 

Catalyst  - Lupereol  DDM 

- 456 

Accelerator  - Karoo  "E" 

- 46 

Re a in  and  Cloth  for  wrapping 

end  of  missile: 

Cloth*  #123-114  .007  inches 

thick 

Source: 

United  Merchants  Ind.  Fabrics 

New  York,  New  York 

Re o in:  Marco  KR28C 

- 906 

Styrene 

- 106 

Catalyst  - Lupereol  DDM 

*•  4 6 

Accelerator  - Marco  "£n 

“ 46 

Yellt w Pigment 

- 16 

Resin  and  Cloth  for  outer  wrap: 

Cloth:  #181-114  .0085  Inches 

Source: 

United  Merchants  Ind„  Fabrics 

thick 

Resin:  Paraplex  P-43 

- 806 

Source: 

Rohm  and  Haas  Company 

Paraplex  P-13 

- 156 

Resinous  Produo te  Div„ 

Styrene 

- 56 

Philadelphia,  Pann0 

Catalyst  - Lupereol  DDM 

- 16 

Accelerator  - Nuodex 

3/46 

Yellow  Pigment, 

- 16 

d)  So  tree  of  Luperecl  DDK  - (60%  methyl  ethyl  ketone  peroxide  in  dimethyl 
phthal&te) 

Lucidol  Divieior. 

Novndel-Agene  Co:  p oration 
1740  Military  Road 
Buffalo  5,  New  Tork 

e)  Soiree  of  Nuodex  6%  Cobal  t Naphthanate 

Nuodex  Products  Company 
Elizabeth,  New  Jersey 
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Source  o_  Yellow  Pigment 

Solectron  ^5513  - Pittsburgh  Plate  Glass  Company 

Grant  Eullding 
Pittsburgh,  Pennsylvania 

Source  ol*  Pluoresoont  Pigment  (this  has  bean  found  to  give  better 
visafcility  than  the  plain  yellow  pigment  and  is  available  In 
several  colors) 

Switner  Brothers  Incorporated 
Cleveland,  Ohio 

Epon  Adhesive  VI 

Shall  Chemical  Corporation 
500  Fifth  Avenue 
W8w  York,  New  York 
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(o)  MISSILE  - MOUNTED  AND  READY  FOR  WRAPPING 


(b)  MISSILE  -WRAPPED,  SHOWING  CELLOPHANE  ON  OUTER  SURFACE 

FIG.  I 
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FIG.  2 MISSILE,  WRAPPED  AND  READY  FOR  MACHINING 
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FIG.  3 MISSILE  - SHOWING  GLASS  CLOTH  WRAPPER 
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FIG. 4 MISSILE  AFTER  SEVERAL  FIRINGS 
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